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stead s Circulating Generators for Steam 
Boilers. 

Thuougu the courtesy of the editors of the 
Indianapolis Mechanical Joutnal we are able 
to place before our readers an engraving and a 
description of what appears to us an import¬ 
ant improvement in steam-generating appara- 

The inventor is the engineer in Faber’s cele¬ 
brated pencil manufactory. The invention is 
placed on the market by the Iron-Clad Man¬ 
ufacturing Co., Greenpoint Avenue, Brooklyn, 
E. D. Messrs. Moore and Kerrick, Nos. 158 
to 164 South Pennsylvania Street, Indiana¬ 
polis, are also, we believe, acting as agents for 
the sale of the improvement. 


heating surface. The absolute amount of 
water primed is so small as to warrant the 
statement that the steam made was practically, 
thoroughly dry.” 

This extract indicates a remarkable efficiency 
in the improvement, which is claimed to be as 
well adapted to marine as to land boilers, a 
claim the validity of which is, we are informed, 
soon to be tested in a trial upon one of the 
steamers plying between this port and Brazil. 
No feed-water heater is needed, as the appara¬ 
tus itself performs this function. 

Besides the important economy named 
above, the advantages of equalized expansion 
and contraction, prevention and removal of 
scale, increased safety, cheapness, and facility 
in application, are claimed. Regarding the 


etc., that it previously entered the boiler, and 
in its passage through the coil it is heated to a 
temperature ranging from 240“, to 310°, and 
enters the boiler through the pipe I, com¬ 
bined steam and water. J is a stop-valve be¬ 
tween the coil and boiler, and K is a blow-cock 
for clearing the coil. When the feed is stop¬ 
ped the pressure in the boiler gives full open¬ 
ing to the check-valve L on the pipe P, and 
the water from the boiler passes down into the 
coil, through which by its increasing tempera¬ 
ture it circulates with great rapidity to the 
boiler again. The check-valve L was designed 
for this purpose, and gives full and direct open¬ 
ing to pipe, and cannot stick or fail to work 
perfectly. 

D is a riveted cast-steel drum, taking the 



STEAD’S CIRCULATING GENERATOR FOR STEAM BOILERS. 


Professor R. H. Thurston, of Stevens Insti¬ 
tute of Technology, Hoboken, N. J., has, we 
are informed, made exhaustive tests to ascer¬ 
tain the economical value of the improve¬ 
ment. We have been promised a copy of 
his report of the tests, but at present writing 
it has not come to hand. We have been put 
in possession of a printed copy of his letter 
accompanying the delivery of the report to 
H. W. Shepard, Esq., President of the Iron- 
Clad Manufacturing Company, from which 
we make the following quotation : 

' ‘ From the average result of the trial it is 
concluded that the (40-horse power horizontal 
tubular) boiler tested May 23d, 1878, at 

Faber’s Pencil Works, Greenpoint, having the 
‘ Stead Circulating Generator ’ attached, ex¬ 
hibited an unusualy high evaporative power, 
equivalent to n.67 pounds water evaporated 
per pound of combustible, thus utilizing 78 
per cent of the heat generated by the combustion 
of the fuel. The boiler exhibited a steaming 
capacity . . . equivalent to a duty of one-horse 
power from each 12.33 square feet of heating 
surface, making the capacity of the boiler 62- 
horse power. This is also exceptionally good. 
The amount of priming as measured (0.26 per 
cent) is remarkable for a boiler having no super¬ 


latter point it is asserted that the attachment 
may be applied to most boilers now in use in 
a single day if required, as no tearing down' 
of the setting or extensive alteration is re- 

The rapid and constant circulation of water 
through the attachment protects it from burn¬ 
ing out, and also prevents the formation of 
scale. The important element of durability is 
thus secured. 

The construction and operation of the at¬ 
tachment will be easily understood on reference 
to the engraving. 

A A is a series of heavy lap-welded pipes, 
connected by return bends resting on bearers 
and forming a continuous close coil under the 
boiler, from the bridge wall to the back con¬ 
nection, making a chamber in which the com¬ 
bustion of gases from the furnace is maintained 
and the flame held in close contact with the 
boiler until it strikes the deflecting wall, which 
causes it to pass to the under side of the 
pipes between which it returns to the back end 
of the boiler ; by this means the heat is 
equalized on the coil and sufficiently retarded 
to secure full effect on the boiler. The feed- 
water enters the coil by pipe M and its connec¬ 
tions under the same conditions as to heat, 


place of the brick bridge wall, which is lowered 
to admit it, the water from the bottom of the 
bailer passing through the pipe N to the drum, 
where its temperature is raised much higher 
than that in the boiler to which it returns, 
nearly all steam, through the pipes G H. By 
this means the intense heat on the bridge drum 
is utilized, and a rapid and continuous circula¬ 
tion is maintained. The lime and other im¬ 
purities in the water cannot settle and form 
scale, but pass down into the drum, from which 
they do not return to the boiler, and are readily 
blown out through the pipe F or removed at 
the hand-hole E. 


A Phenomenal Egg. —Mr. H. B. Churchill, 
of Weathersfield, Conn., has presented to the 
office of the Field and River an egg which that 
journal describes as measuring nine and one 
eighth inches in circumference the long way, 
and seven and three quarters the other way. 
It is probably the largest hen’s egg ever seen. 
It weighed seven ounces. Inside of the shell 
was another perfect egg with ordinary shell—a 
very singular fact. The egg was laid by a 
white Cochin pullet of a last June’s brood, and 
this was the third egg she ever laid. 
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The chief reasons why our patent business 
has grown up to such importance are that, 
united to a long experience in the business, we 
devote very careful attention to the study and 
preparation of our cases. In addition to this 
care and study, we do not abandon the interest 
of our clients after their applications are filed 
in the Patent Office. We have the advantage 
of the best service at Washington to look after 
all the requirements of the Commissioner. 

We publish in this number three Patent 
Lists. As there are fifty-two such lists pub¬ 
lished annually, it will happen four times in a 
year that such encroachment upon space for 
other matter will be necessitated. However, 
we hope to have compensated in quality of 
the general reading matter for its somewhat 
diminished quantity. 


With this number we publish a valuable 
supplement—namely, a chromatic scale for use 
as a guide in tempering steel. A full expla¬ 
nation is printed on one side of the sheet. 


An Important" Sale of a Patent Right 
for a system of underground telegraphy is 
stated to have been consummated in Philadel¬ 
phia by Mr. David Brooks, the patentee, to 
the Western Union Telegraph Company, the 
consideration being $230,000. The patent 
consists in insulating telegraph wires in cot¬ 
ton, laying the whole in a wrought-iron pipe 
filled with petroleum. This is done to protect 
the wires from the moisture of the ground. 
Experiments have been madewith this system 
by the Pennsylvania Railroad Company, using 
it in its block signallings with marked success. 
The wires, encased in pipes, were laid in 
trenches beside the track. The purchase by 
the Western Union is for the patent right of 
the United States only. 


The Keely Motor to the Front Again. 

Amid the crowding innovations and aston¬ 
ishing discoveries of the last two years, the 
Keely motor had become almost forgotten. It 
was generally supposed, if we may be per¬ 
mitted to quote the lamented Jim Fisk—to 
have “ gone where the woodbine twineth.” But 
this was a popular mistake. The Keely motor 
yet lives to perplex many, to excite a contemp¬ 
tuous curl on the lips of more, and perhaps to 
humbug a few. In the interest of the ex¬ 
ploiters of this mechanical “ What is it,” it is 
to be hoped that the humbugged few may be 
flush with cash. In their own interest it is to 
be hoped that the humbugged few may be 
sufficiently flush with cash to spare the proba¬ 
ble amounts which will be solicited for further¬ 
ing the enterprise without materially feeling 
the expenditures. Then all will be serene. 
Then the yet-to-be world-renowned motor will 
enter upon another term of prospective popu¬ 
larity, and those who wholly disbelieve may 
be made again to tremble for their scientific 
reputations by renewed reiterations of promise 

” Wait and see !” This is what the be¬ 
lievers say. ‘‘ Waitandsee,” we re-echo ‘‘ to all 
to whom these presents may come.” As we un¬ 
derstand it, while the patient, doubting public 
has been heretofore earnestly solicited to wait 
for the fulfilment of the Keely promises, it has 
been just as earnestly solicited not to wait in 
the matter of investing. But we advise the 
waiting policy in every thing connected with this 
Keely business, except in the fulfilment of the 
Keely promises. This last provision we make 
all the more confidently, as we have been quite 
recently informed by the New York World 
and other influential journals that at last it is 
promised that the oft deferred promises made 
regarding this celebrated machine will be 
shortly fulfilled. 

This last promise is the more promising be¬ 
cause the hiding-place of the mysterious force so 
long elusive of the efforts put forth to trace it, 
has at length been found. It is “ inter-molecular 
etheric substance,” which either pervades all 
matter, or is made to pervade it by the Keely 
motor. The terms of the statement leave us 
somewhat in doubt whether the substance in 
question constantly permeates matter, or 
whether the Keely motor manufactures it to 
order, as ice-cream freezers manufacture a de¬ 
licious refective. It is said by the World cor¬ 
respondent that the machine produces this sub¬ 
stance after having been treated (the machine, 
not the reporter, who might probably reject it) 
with a glass of water, and excited to put forth 
energy by the movement of a short lever. 
The word “ produce” has an ambiguous mean¬ 
ing, from which we may either infer that the 
aforesaid inter-molecular ethereal substance is a 
product of the machine, or that it is produced in 
I he sense of being brought to light as a witness 
is said to produce documentary evidence in a 
court of law, etc. We incline to the former 
supposition, however, because, although mo¬ 
lecular physics has been for a long time made a 
profound study by the most powerful intellects, 
any substance having the properties claimed 
by Mr. Keely to belong to his or the motor’s 
inter-molecular etheric substance has not been 
by them discovered. 

Here, then, is a machine that, so to speak, 
manufactures force to order, a machine which 
will soon be perfected, and which will be made 
the subject of a patent or patents. Here, 
then, is, in short, the Keely motor. 

The “ vibratory engine,” too, is made, and 
the World correspondent says it runs, which is 
doubtless correct. This is also very promis¬ 
ing ; but then the invention has been from its 
inception the most promising one ever an 
nounced to the American public. The single 
trouble has been that the promises have not 
been fulfilled. However, this state of affairs 
is, as we are now assured, past, and both the 
generator of the inter-molecular etheric sub¬ 
stance and the vibratory engine are accom¬ 
plished facts to be made public as soon as the 
patents are secured, at which happy consum¬ 
mation “even Tyndall and Edison” will be 
proud to own themselves convinced of the ex¬ 
istence of the aforementioned substance with 
the complicated cognomen. 

The World correspondent describes the vi¬ 
bratory engine as follows : 

“ Its main part consists of a steel disk about 
30 inches in diameter, having a shaft passing 
through it. The disk is intended to revolve in 
a vertical plane. Projecting from the disk, at 
right angles to it and near its periphery, are a 


series of 288 steel pins about one eighth of an 
inch in diameter, and varying in length from 
about five inches to two and one half inches, 
these pins being highly vibratory. This disk 
is surrounded with a cast-iron casing resting 
on a cast-iron bed-plate, underneath which 
are some other steel disks that are also highly 
vibratory. What functions are performed by 
the steel pins on the disk and the other acous¬ 
tic adjuncts that I have referred to I do not 
pretend to understand, and therefore give you 
Mr. Keely’s own explanation. He says that 
their object is to intensify the vibration of his 
vapor and produce a rotary or vertical circle of 
vibration, which c’rcle of vibration runs his en¬ 
gine, which he starts and stops at his pleasure. 
Since putting his engine together he has been 
busy—to use his own word—“ focalizing” the 
machine. Attached to the engine is a hollow 
globe or sphere of brass about thirty inches in 
diameter. This globe is rotated by the disk 
of the engine at a speed say of 200 revolutions 
to the minute.” 

“ These descriptions are necessarily general, 
and my explanations necessarily so vague, that 
I fear they may fail to give you any very definite 
idea of the processes described ; but if the fact 
is made clear that Mr. Keely has a new and 
wonderful power which he appears thoroughly 
to understand and to control, engineers can 
await the revealing of his secrets until he has 
protected himself by letters patent.” 

It is very pleasant and really encouraging 
to be thus authoritatively assured that Mr. 
Keely at last appears to understand the inven¬ 
tion or discovery he has made, and we are 
glad to see that the waiting policy we have ad 
vised in this article is also approved by the 
World correspondent. 

Edison’s Improvements in Electric Lights. 

In another column we give an illustrated de¬ 
scription of the recent inventions of Mr. Edi¬ 
son, whereby he expects to make practicable 
the subdivision of the light to any required 

It will be seen that one of the patents covers 
broadly the principle of thermostatic regulation 
of the strength of the current through a lumi¬ 
nous coil, by the action of heat derived from the 
coil itself. The other patent covers a pecu¬ 
liar kind of thermostatic regulator in which the 
action of the heat is made to expand air or 
other fluid contained in an enclosure, which 
expansion acting upon a diaphragm and mech¬ 
anism connected therewith, “ short-circuits” 
the current or a portion of the same, thereby 
reducing the intensity of the current in the coil 
and permitting the latter to cool somewhat, or 
at least, not to become heated to any greater 
intensity. 

The theory of these devices is sound. We 
apprehend, however, that the application of it 
will be found difficult, except in the hands of 
skilled electricians. The margin between white 
heat and the fusing point of even such a re¬ 
fractory metal as platina is probably very nar¬ 
row. The fusing point of platina has not been 
accurately determined, but it will undoubtedly 
be found that to render the expansion air- 
chamber device effective will demand, as did 
the previous one, a very nice adjustment, and 
it is this consideration which leads us, in the 
absence of any attempts to operate the device 
under the ordinary conditions which must at¬ 
tend its general introduction, to fear that the 
general run of those in whose charge the in¬ 
vention must ultimately be placed will not 
possess sufficient skill to use the light to ad¬ 
vantage. 

The departure from older devices is not so 
wide as from the originality of other of Mr. 
Edison’s inventions the public was led to be 
lieve it would be. The expectation of the pub¬ 
lic was also much raised by the highly colored 
statements regarding the light put forth in ad¬ 
vance of the publication of the later invention. 
There is no greater inventive genius displayed 
in this last regulator than has been exhibited in 
the improvements of more obscure inventors. 
This, however, will not detract from its value 
should it prove serviceable in general use 
which we deem still problematical. 

It was much to be hoped that Mr. Edison or 
some other inventor would succeed in over¬ 
coming the difficulties heretofore met with in 
attempts to render practicable the production of 
electric light by incandescent conductors. The 
light obtained from such a source is far superior 
to that produced from carbon points, as its in¬ 
tensity is not so great. It is, moreover, capable 
of subdivision to a far greater extent than is 
practicable with carbons. 
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We await with much interest an exhaustive 
trial of Mr. Edison’s last regulator under such 
conditions of unskilled attendance and other 
circumstances which will prove or disprove its 
practical value, and we sincerely hope that 
such a test may show the fears we have ex¬ 
pressed to be ill founded. 


Destruction by Explosives. 

At Stratford, Ontario, on the 5th inst., a 
car-load of dynamite exploded in the Grand 
Trunk freight yard, producing damage to the 
extent of (as has been reported) $250,000. 

The car in which the explosion occurred was 
freighted at Montreal for Amherstburg, and 
contained thirty packages, which were entered 
as blasting powder. They were shipped on ac¬ 
count of Vanderbilt, to be used in blasting at 
the Detroit Tunnel. When the explosion oc¬ 
curred the cars were being shunted in the yard. 
The destruction was very widespread. The 
business part of the town, a mile distant, was 
severely damaged. The nature of the damage 
sustained at this distance is characteristic of all 
great explosions of nitro-glycerine or any of its 
modifications. Not only were panes of glass 
broken in windows, but large plate-glass win¬ 
dows were blown bodily out of their casements. 
Similar damage was sustained along the North 
River water-front in this city at the time of the 
great explosions in Bergen Tunnel, Jersey City, 
which will be recalled in this connection. 

In view of the recurrence of such accidents, 
and the fact that the use of these powerful ex¬ 
plosives annually 'increases, it is much to be 
desired that more extended knowledge of the 
causes of explosions should be gained, and that 
additional safeguards against them should be 
supplied. 

Investigation conducted by a properly or¬ 
ganized scientific commission ought to be in¬ 
stituted, and, if possible, modes of shipment 
which will preclude the repetition of these dis¬ 
asters should be adopted. 

The shipment of such explosives in quantities, 
which, if an explosion occur, will destroy prop¬ 
erty to this extent, ought to be prohibited. 

Facts pertaining to the Manufacture and 
Uses of Wire and Wire Rope, and Telo- 
dynamic Transmission. 


The uses of wire and wire rope extend an¬ 
nually. The manufacture of wire, and ropes 
made of wire, especially the manufacture of the 
latter, is a growing industry which may be said 
to have passed its infancy. 

Believing that many facts of interest to our 
readers might be gathered from a visit to some 
large establishment devoted to these industries, 
we recently called at the offices of Mr. J. Lloyd 
Haigh, No. 81 John Street, New York, and, 
stating our object, received a polite invitation 
from Mr. Haigh to visit his extensive works in 
South Brooklyn. 

We were escorted to and through the works 
by Mr. J. B. Stone, C.E., a highly accomplished 
gentleman connected with the establishment in 
the capacity of consulting engineer. To this 
gentleman are referred all questions that arise 
which belong properly to the department of 
civil engineering, such as surveys for the erec¬ 
tion of bridges and tramways, estimates of cost 
of construction, etc. 

Arriving at the works we were introduced to 
the superintendent, Mr. C. S. Howell—a thor¬ 
oughgoing, stirring, off-hand gentleman, evi¬ 
dently full master of his business—and to Mr. 
M. M. Zellers, supervising engineer, and the 
inventor and designer of the most important 
machinery used in the works, some of which 
is of the most intricate character, evincing in 
its construction mechanical skill and ingenuity 
of the highest order. Each of these gentlemen 
courteously assisted us in gathering the informa¬ 
tion we propose to lay before our readers, 
which is not so much for the purpose of de¬ 
scribing the manufacture of wire and wire rope, 
or the well-organized establishment of Mr. 
Haigh, as to give valuable facts relating to the 
use of wire in various industries, and of wire 
rope in the transmission of power for driving 
machinery, drawing cars on tramways, hoisting 
weights, etc. Before we conclude, however, 
we shall again refer briefly to the works them¬ 
selves, which are admirably organized and very 
efficiently supervised by the gentlemen we have 
named. 

For much of the information we shall give 
we are indebted to a treatise entitled " The 


Manufacture of Wire Rope, and its Use in 
Transmission ot Power, Suspension Bridges, 
and Tramways,’’’ published by Mr. J. Lloyd 
Haigh, the proprietor of the works we visited, 
and written by Mr. Stone, the consulting en¬ 
gineer of the establishment, whom we have 
already mentioned. We here give a general 
credit to this treatise for all extracts which are 
indicated by quotation marks, and for many 
items of interest paraphrased therefrom and 
not so indicated : 

“ Wire rope may be said to owe its origin to 
the ravages of a rat’s tooth.” 

" The first maker of wire rope was Andrew 
Smith, of London, and its use dates, in 1828, 
from the followng incident ; In the mechanism 
of his patent metallic shutter, there was required 
a very strong but small cord. The strength 
required being so great, and the space for its 
occupancy so small, nothing but catgut was 
found to answer. Their destruction by the rats 
led to the substitution of a cord made of twist¬ 
ed fine wire. Smith spent four years in observ¬ 
ing the wear of these cords, and experimenting, 
making his first piece of wire rope in 1829, and 
patenting his rope machine in 1831.” 

“ Its use on the Continent, however, must 
have antedated this a few years, as wire rope 
was used in the mines of the Hartz Mountains 
in 1831.” 

“ Its first use in this country was upon in¬ 
clined planes upon railways, and on the Morris 

“The evident superiority to hemp rope in 
strength, durability, and lightness, soon led to 
its extensive use. "These points, in comparison, 
may be seen by reference to the following table, 
which is the one originally compiled by An¬ 
drew Smith 



“ By comparison with the more recent tables, 
we see great improvement has been made in 
the manufacture of hemp rope.” 

“ In wire rope, as his table does not state 
the character of the rope, we cannot compare 
so closely. Presuming it to be with solid 
centre, we see the strength to be about the 
same as that of the present day, which fact, tak¬ 
en in consideration with the irregular increase 
in strength as the sizes progress, leads to the 
conclusion that better material was then used 
than can now be had, but that the lay of the 
rope was not so uniform.” 

“ The following table contains a list of the 
varieties of wire rope made, and the purposes 
they are usually applied to 



“ Rope Nos. 7 and 8 is made by using rope 
Nos. I and ^2 as strands, and twisting six of 
these around a hemp centre, making a rope 
very strong and pliant.' ’ 

“ Fig. I shows the arrangement of the wires 
and hemp centre in rope No. i, which is the 
one most used. The hemp centre is provided 
both tor the greater degree of pliability it im¬ 
parts to the rope, and because of the lessened 
wear upon the wire by abrasion in passing 
around a drum or sheave, the centre forming 
an elastic cushion between the strands.” 


“ Rope of 19 wires to the strand is more 
pliable than rope of 7 wires to the strand, and 
hence better suited to hoisting where small 
drums are required ; they are made both with 
solid and with hemp centres.” 

“ Numbers 3 and 4 are seldom made.” 

“ Wire rope, as manufactured by Mr. Haigh, 
may be of indefinite length without splicing of 
strands, as commonly practised by other manu¬ 
facturers, the only joints being‘'those ot single 
wires at different points, and the joint being so 
made as to be stronger than the wire itself.” 



“ Flat wire rope is also made in limited 
quantities for hoisting purposes in mines.” 

A peculiar characteristic of the wire rope 
manufactured by Mr. Haigh is that when 
straightened out upon a level surface it mani¬ 
fests no tendency to curl or kink, a point of 
superiority over other wire rope in market that 
greatly adds to its convenience in handling and 

The twisting of strands of wire over a hemp 
centre not only renders the rope more flexible, 
but also increases its strength in proportion to 
weight, because when such a rope -is put under 
tension it stretches longitudinally, compressing 
the hempen core, and insures the distribution 
of the stress to each wire in each strand, so 
that every wire supports its proper share of the 

In a succeeding article we shall supply other 
valuable facts which are needful to a proper 
comprehension of the'principles of telodynamic 
transmission 


Jackson’s Improvements in Pattern-Making 
and Casting Metals. 


Having described Mr. Jackson’s system of 
pattern-making, we now proceed to the discus¬ 
sion of an improved method of casting patented 
by him, the application of which has enabled 
him to' produce castings formerly considered 
impossible to make. 

■The cracking and warping of castings after 
the pouring of the metal into the moulds oc¬ 
curs from unequal contraction, which is due to 
inequalities in the rate of cooling. Parts of 
the castings are thus put either under tension 
or compression, compelling them to bend or 

The gist of Mr. Jackson’s invention is the 
adoption of means whereby uniformity in rate 
of cooling is enforced upon all parts of the cast¬ 
ing or the cooling of different parts controlled 
at will. 

The solidifying of a molten mass of metal is 
a process analogous to the freezing of water. 
TWe are, however, some differences. Among 
these may be mentioned the fact that, while 
congealed water is a very bad conductor of 
heat, and therefore, when a body of water has 
its surlace frozen over, the heat escapes very 
slowly from the fluid portion beneath, solid 
metal is a very good conductor of heat, and 
also a good radiator, and consequently it not 
only loses its heat rapidly, but rapidly con¬ 
ducts heat away from the fluid portions. Not¬ 
withstanding the superior conducting and ra¬ 
diating power of metals, and notwithstanding 
that, in the ordinary method of casting the mol¬ 
ten mass is surrounded by a bad conductor— 
namely, the sand of the mould—in founding, as 
ordinarily conducted, there are always some 
portions of the metal ivhich solidify first ; and 
as after solidification the solid portions con¬ 
tract in cooling, while the fluid portions still 
remain expanded, warping, twisting, and, in 
many cases, the breaking of the castings in 
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cooling result. Much skill has been required 
to obviate these difficulties, and they never 
have been fully obviated in the method hitherto 
employed. For instance, the castings shown 
in Figs. 8 and 9 would, we feel quite safe in 
asserting, defy the skill of the most expert 
founders using the ordinary method. In Fig. 

8 is shown a wheel with a very heavy rim in 
proportion to the spokes, which are extremely 
light. In the same figure is also shown a wheel 
with a heavy cylindrical rim, cast 
without a hub with very light 
spokes, and these spokes con¬ 
nected with equally light rings of 
metal. In Fig. 9 are shown a 
solid sphere surrounded by a light 
web of metal, and a wheel with 
a solid rim and spherical hubs 
connected by a gossamer-like 
web. These castings were made 
by Mr. Jackson’s method not only 
unbroken, but perfectly straight 
and true. 

The practice of cooling the 
heavier portions of castings by 
artificial means, so that these 
parts shall become cool as soon as 
lighter parts, has been practised 
to a considerable extent. ' In Mr. 

Jackson’s process this method is 
wholly reversed, his plan being to keep the 
lighter portions heated as nearly as possible to 
the same temperature as the heavier portions, 
that the cooling may proceed uniformly through¬ 
out, or may be controlled as desired. This new 
process is applicable to making castings of all 
refractory metals, and insures the production 
of sound castings, which otherwise, owing to 
the inequality of their different proportions, it 
would be very difficult, under the processes 
heretofore practised, to obtain. The equilibri¬ 
um of temperature in the casting 
is obtained by means of molten 
metal run into or around the 
mould of the lightest parts of the 
castings to be produced, in order 
to keep the sand of the mould at 
such parts and during the cooling 
at equal temperatures with the 
heavier parts of the casting. In 
this way the unequal contraction 
of the different parts is avoided. 

As we have already said, and 
as illustrative in Figs. 8 and 9, 
castings are produced in this man¬ 
ner which have hitherto been 
deemed impossible. The inven¬ 
tion is particularly applicable to 
architectural and engineering 
work, much of which has hitherto 
been difficult to produce on ac¬ 
count of the difficulties specified. Such com¬ 
mand does this method give over the pro¬ 
duction of castings that, by means of suit¬ 
able arrangements, Mr. Jackson will cast a 
beam of the section shown in Fig. 10, either 
straight or curved, in either direction, as shown, 
using the same pattern for each beam. The 
curvature in the figure is slightly exaggerated, 
but is very marked in the beams from which 
the drawing was made. 


this purpose, auxiliary patterns, shaped to con¬ 
form to the shape cf the spaces between the 
spokes, are used, of a size sufficient to occupy 
the larger portion of each space, and of a thick¬ 
ness at the outer ends a little more than the 
width of ‘the rim, increasing in thickness to¬ 
ward the centre, where they are about equal 
in thickness to the hub. With these patterns 
impressions are formed in the sand to receive 
■ the auxiliary metal with suitable gates leading 



to the hollows thus formed when the flask is 

The mould having been thus prepared, the 
metal will be poured into these auxiliary spaces 
first, or simultaneously with the pouring of the 
other parts of the casting. The result is that 
the rim of the casting cools first, and contracts 
upon the still fluid metal of the spokes and hub, 
which, by the law of hydraulic pressure, ex¬ 
pands in all directions. Hence the casting re¬ 
mains straight, and, when the interior portion 


ical hub and the heavy rim would rend them 
from the lighter portions. It is safe to say that 
these castings could not be produced by the 
ordinary method once in a thousand attempts. 

The application of the method of pattern¬ 
making we have described, in connection with 
this method of producing perfect castings, en¬ 
ables patterns to be produced in metal more 
perfectly than has ever been done before. The 
pattern may be either so warped as to ensure 
the straightening of the casting 
while cooling, or the pattern may 
be made perfectly straight, and 
the straightening of the casting 
insured by the use of the auxiliary 
metal cast around or at the side. 
This is demonstrated by the dia¬ 
gram of the iron girders here 
shown, in which the casting is 
warped either way, or is cast 
straight as desired. 

It is seen, then, that two very 
important elements of economy 
in the casting of metals are se¬ 
cured by Mr. Jackson’s improve¬ 
ments : first, the patterns can be 
obtained more perfect and at 
much less cost than when made 
of wood in the ordinary manner ; 
secondly, castings hitherto im¬ 
possible may not only be made, but cast¬ 
ings which have hitherto been considered 
as possible but difficult, and which give great 
trouble and cause much loss from their warp¬ 
ing and contracting, may be made without any 
fear of such results. 

Mr. Jackson has secured broad patents both 
for his improvements in pattern-making and 
in casting metals. 



t Mr. Jackso 


tow to be s< 
works, corner of Twen¬ 
ty-eighth Street and 
First Avenue, in this 
city. They were also 
shown at the Centen¬ 
nial Exhibition, where 
they attracted much at¬ 
tention .from practical 
founders. They illus¬ 
trate the value of the 
invention as well as 
anything that can be 
shown. Mr. Jackson 
has also at his works 
on exhibition specimens 
of square bars, ranging 
from a quarter of an 
inch up to two inches 
square, cast on a chill 
at the ends, and made 
from patterns of the 

same length, the bars, when cooled, being of 
uniform length and very straight. This also 
serves to illustrate the perfect control which 
the method gives the founder over the contrac- 
tipn of the metal in the moulds. 

To illustrate further the application of the 
method, the founding of a fly-wheel with ‘ a 
heavy rim and light spokes and heavy hub will 
be perhaps as good an example as we can take. 

Besides the ordinary patterns employed for 


becomes cool, is entirely iwithout strain. We 
have seen many castings formed in this way, 
and the absence of strain is indicated by the 
uniform duration of the musical vibration of 
any of their parts when tested by tapping with 
the hammer. If, on the contrary, the wheel 
were cast in the usual way, the spokes would 
cool first, and the rim and hub becoming solid 
after the spokes become rigid, the contraction 
of the rim would compress the spokes, and 
not only warp the casting, but submit the 


Self-Protecting Fire Service. 

HOW SOME OF THE GREAT DOWN¬ 
TOWN BUILDINGS ARE ARMED 
AGAINST THE FLAMES. — A 
STRUCTURE THAT IS SAFE IN 
ITSELF AFFORDS PROTECTION 
TO ITS NEIGHBORS.* 

Within recent years a number 
of extremely high buildings have 
been put up in this city, especially 
in the down-town portion, and a 
question that often suggests itself 
is whether, in case of fire, such 
buildings would be beyond the 
control of the firemen and their 
appliances. As yet, fortunately, 
there has been no serious fire in 
any of these great structures. To 
take a line of hose to an altitude 
of over one hundred feet—the average height 
of these modern structures—is an undertak¬ 
ing involving time and difficulty, besides 
the risk there is of the rubber hose, when 
carried over the edge of the roof, being 
cut or broken by the sharp zinc cornices pecu¬ 
liar to these buildings. To send a column of 
water from the street clean over the roof of 
one of these buildings is entirely out of the 
question, and for these considerations it I 


e necessary 


3 devi 



spokes to great strain. In the ordinary way 
of casting such forms as are [typified in Fig. 8 
the lighter portions would be crushed together 
by the contraction of the heavy rim after the 
light portions had become solid and rigid. The 
interior would therefore be broken, or would be 
forced out of position. On the contrary, in 
cast ng such forms as are shown in Fig. p the 
light portion having first become solid and 
rigid, the subsequent contraction of the spher- 


means of pro¬ 
viding auxiliary fire ser¬ 
vice within the build¬ 
ings themselves to aid 
the Fire Department in 
serious emergencies. 
The best of these great 
structures are now fur¬ 
nished with tanks, fire 
pumps, and iron pipes, 
ascending from base¬ 
ment to roof, with 
valves for hose connec¬ 
tions on every story. 

HOW THE BENNETT 
BUILDING IS pro¬ 
tected. 

The high and massive 
iron structure in Nas¬ 
sau Street, between Ful¬ 
ton and Ann Streets, 
known as the Bennett Building, has, perhaps, 
the most complete fire service of any in the 
city. This service gives protection not alone 
to the building itself but to every building in its 
immediate vicinity. This fact was well illus¬ 
trated on the afternoon of November 25th, 1875, 
when a fire broke out in the Fowler Building, 
at the south-east corner of Nassau and Ann 


* New York Herald, April 


, 1879. 
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Streets. Before the steam fire engines received 
the alarm, which was promptly given by the 
police, Captain John L. Knight, janitor of the 
Bennett Building, ran a line of hose from the 
large Woodward pump in that building across 
Nassau Street and extinguished the fire in John 
A. Dougan's hat store on the first floor of the 
burning house. December iith, 1878, a fire 
broke out in the same place. On this occasion 
the fire service in the Bennett Building was 
put at the disposal of the Fire Department by 
the janitor. Two streams ol water were turned 
upon the flames from the fourth story, and one 
from the roof, materially aiding to extinguish 
the conflagration. The apparatus in the Ben- 
net Building is capable of commanding a blaze 
in any house opposite it, in Ann, Nassau, or 
Fulton Streets, and in any house in its rear 
between Fulton and Ann Streets. As few 
people know anything about the system referred 
to, a description may prove of interest. On 
the Nassau Street front of the Bennett Build¬ 
ing, and at a distance of fifty feet apart, are to 
be seen two iron pipes, two and a half inches 
in diameter, rising from the sidewalk to the 
roof and standing out some little distance from 
the wall of the building. At each story two 
short branch pipes project from the main pipe 
and have valves to receive hose connections. 
The first of these valves is down by the side¬ 
walk and ever ready to receive the hose of the 
Fire Department. Now, in place of the latter 
being compelled to carry their hose to the roof 
of the building—a thing they might find it im¬ 
possible to do—they have simply to attach it to 
one of these valves near the sidewalk, let their 
engine play, and a column of water shoots to 
the roof through the iron pipe. The pipe goes 
down below the sidewalk seventeen feet, and 
above it ico feet. In the basement it termi¬ 
nates in a valve to which at any time a hose 
can be attached and carried to the pumps, less 
than a hundred feet away. On Fulton Street, 
springing from the sidewalk to the roof, 
another of these pipes may be observed, and 
still another in Ann Street, while a fifth, com¬ 
pleting the circuit of the building, is to be 
tound in the rear behind the Belmont Hotel. 
E.xcept the pipes on Nassau Street, which have 
two valves, the others have one at each story. 

NO P,RECAUTION OVERLOOKED, 
i f At the roof the pipe rising straight into the 
air bends at a right angle and passes horizon¬ 
tally over the cornice, resting secure on an iron 
trestle. A cap is on the valve, the thread of 
which is kept constantly oiled, and a spanner 
hangs by the pipe, so that no delay will occur 
in attaching the hose. Lying along the roof 
are two lines of hose, each too feet in length. 
The janitor explains that the hose is thus 
stretched out so that the air can blow through it 
and keep if always in perfect order. When 
hose is coiled up it stiffens and cracks, and 
when not much used becomes defective. Inside 
the building, along the centre corridors and 
near the ceiling, resting on a shelf, is a length 
of hose for each floor. A fork is at hand to 
take it down, and a spanner to connect it with 
the valve within the wall of the building—an 
operation that may be performed in a minute 
and a half. All fire pipes terminate in the 
basement, where there are half a dozen lengths 
of hose and half a dozen pumps ready for any 
emergency. The capacity for flooding the 
building through all these agencies is immensely 
enhanced, and in this respect gives this build¬ 
ing an advantage over every other in the city 
by the fact that there is a twenty-inch main 
outside in Nassau Street, connected with the 
basement by a six-inch pipe. It is easy to see 
what an enormous command of water a main 
of such dimensions must have. But other 
equally large buildings have to draw their sup¬ 
plies from four and six-inch mains. In case 
the pumps should be out of order there are in¬ 
dependent pipes connecting with the twenty- 
inch main, and by the simple turn of a screw 
the basement may be flooded in a few minutes. 

A BOUNDLESS SUPPLY OP WATER. 

It was only very recently that this twenty- 
inch main was tapped, which was done by hav¬ 
ing a heavy cast iron saddle bolted on it. A 
nipple, six inches in diameter, was then con¬ 
nected to a six-inch stopcock in the street and 
a short piece of iron pipe run from the stopcock 
to the inside of the vault wall. From the vault 
wall a six-inch wrought iron pipe, fifty-six feet 
in length, was run to the tank supplying the 
fire pump, and a gate valve was placed near 
the tank to control the flow of water. Two 
branches from the six-inch pipe were construct¬ 
ed, so that the first and basement stories, as 


well as the vaults and fire-rooms, may be flood¬ 
ed when required. In case of severe frosty 
weather, when the street hydrants are apt to 
be frozen up, the hydrant inside the building 
cannot possibly freeze, but is at all times and 
seasons able to supply three streams of water 
two and a half inches in diameter. Other build¬ 
ings have fire hydrants inside of them ; but, as 
they tap water mains of very small diameter, 
they can never be sure, especially in winter, of 
an adequate supply of water. With its present 
exhaustless and abundant water supply, and its 
disposition of pipes, valves, and hose, the Ben¬ 
nett Building might cope successfully with a 
fire raging across the streets all around its 
three sides, while it completely commands the 
Belmont Hotel in its rear. A man is on duty 
day and night, and particular pains are taken 
to see that the valve threads are oiled and the 
spanners and washers for making the hose 
connections are where they ought to be and the 
hose itself ready for instant use. 

New Method of Producing Cold. 

In our last issue will be found a short 
article describing the production in large quan¬ 
tities of chloride ot methyl from residues of 
beetroot molasses. By reference to that article 
it will be seen that very intense degrees of cold 
may be obtained from the evaporation of this 
remarkable substance. When the tap of a res¬ 
ervoir in which it is contained is gently opened 
the liquid immediately rushes out, and may be 
received in an open vessel. It at once enters 
into a state of ebullition, which lasts for a few 
moments ; the surface then becomes calm, and 
we have a bath of about — 23° C. If the evap¬ 
oration be accelerated by the simple injection 
of dry air the temperature may be reduced to 
about — 55°. 



M. Vincent has devised a simple and inexpen¬ 
sive apparatus with which this uncongealahle 
bath may be maintained during several hours. 
It consists essentially of two copper cylinders, 
A, one inside the other, between which the 
liquid chloride of methyl is introduced through 
the valve B, formed of a rod of grooved steel, 
C, which terminates in a cone fitting over the 
base, which is of bronze, the whole being 
worked by the handle D. On the opposite side 
of the apparatus a screw, S, which presses on 
to a pellet of lead, being slightly unscrewed, 
allows the escape of air when the chloride is 
introduced into the vessel. Isolation from the 
warmth of the surrounding atmosphere is 
secured by an outer metallic casing, E, filled 
.with a non-conducting material, the whole be¬ 
ing supported on a tripod. The tube K, 
which traverses the lower part of all the en¬ 
velopes, allows in certain experiments a tube 
to project from the central chamber to draw off 
products which have been condensed in the U 
tube, as shown in the figure. 

To work the apparatus it is only necessary to 
charge it with the chloride, cork up the lower 
end of the vertical tube K, and pour alcohol 
into the bath M. On unscrewing the valve the 
chloride immediately begins to boil, the vio¬ 
lence of the ebullition being in proportion to 
the temperature of the apparatus, or as the 
valve is more or less opened. As the jet of gas 
diminishes in force the valve is gradually 
opened wider, and after a few moments the 


gas issues but very feebly. The temperature 
of the bath of alcohol rapidly falls to about — 
23’, and the valve being left open this is main¬ 
tained as long as any chloride remains in the ap¬ 
paratus, thus enabling the refrigeration during 
several hours of any thing which is plunged into 
the bath. When it is desirable to terminate or 
suspend the operation it is simply necessary to 
close the valve, and if any chloride remains in 
the apparatus it is always in readiness for 
another experiment. Operations at a tempera¬ 
ture lower than — 23° can be effected by stim¬ 
ulating the evaporation of the chloride by 
connecting the valve of the apparatus with an 
air-pump and exhauster. 


Sandford’s Screw Hoisting Machine. 

Tins is a striking innovation in hoisting gear, 
combining, as it does, in most compact form, 
the principles of the pulley, flexible driving belt, 
worm gear, and tackle block. The latter, how¬ 
ever, may be omitted, as shown in Fig. i, 
when it is desired to do so. Where great 
hoisting power is required, however, the addi¬ 
tional sheave shown in Fig. 3 will be found de¬ 
sirable. 



The links of the hoisting chain are flat and 
are provided on their outer parts with inclined 
teeth fitting the screw on the shaft of the driv¬ 
ing pulley, in the groove of which runs an end¬ 
less chain belt. 

The hoisting chain has a hook at each end. 
This arrangement saves much time, as when 
one load is hoisted the chain is in position to 
hoist another load. The apparatus works 
smoothly and easily, and the load when hoisted 
will not run back. This is a great advantage. 


Fig. 2. Fig. 3. 

A comparison of Fig. 2 with Fig. 3 shows 
how a 2000-lb. hoisting machine of 2000 lbs. is 
converted into one of 4000 lbs. by the simple 
addition of a running block or sheave and the 
doubling of the hoisting chain. This inven¬ 
tion is a really good one, and we believe it will 
have a brilliant future. 

The manufacturer is Mr. S. Park Lathrop, 
No. 200 Market Street, Newark, N. J. 
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Edison’s Improvements in Electric Lights. 

Copies of these patents came to hand just 
after we had gone to press with our last issue.- 
We herewith give diagrams and a description 
prepared from the patents which amply illus¬ 
trate the invention. 

The title of one of the patents is “ An Im¬ 
provement in Electric Lights.” The patent 
bears date October 14th, 1878. There are two 
claims in this patent: 

1. In combination with an electric light 
having a continuous incandescent conductor, a 
thermostatic circuit-regluator, substantially as 
set forth. 

2. In combination with an electric light, a 
thermostatically-operated shunt, substantially 
as set forth. 

In the specification of this patent, which is 
designed to cover as far as possible the use of 
a thermostatic regulator operating to short-cir¬ 
cuit the current when the intensity of the heat 
becomes too severe, Mr. Edison says : 

“ Various devices for carrying my improve¬ 
ment into practice may be employed, and I 
have tested a large number. I however have 
shown in the drawings my improvement in a 
convenient form, and contemplate obtaining 
separate patents hereafter for other and vari¬ 
ous details of construction, and I state my pres¬ 
ent invention to relate, broadly, to the combi¬ 
nation, with an electric light produced by incan¬ 
descence, of an atuomatic thermal regulator 
for the electric current.” 

The second patent to which we shall allude is 
for the device which has recently been asserted 
to overcome certain difficulties which were 
found in practice to exist with the particular 
one shown and described in the patent of 
October 14th, 1878, as an illustration of the 
invention. 

The date of the patent for the alleged suc¬ 
cessful device is April 22nd, 1879. 

We will describe these devices in the order 
of their invention. Figure i represents the 
electric light apparatus in the form in which 
the thermal regulator acts by the heating effect 
of the current upon the coil itself, which, if 
current report is to be trusted, Mr. Edison has 
himself admitted to be defective in its opera- 

The incandescent metal is to be platinum, 
rhodium, iridium, titanium, or any other suit¬ 
able conductor having a high fusing-point, and 
is used in the form of a wire or thin plate or 
leaf. 

The platinum wire 17 is a double spiral, the 
two ends terminating upon the posts b r, to 
which the conductors d e are connected. The 
double spiral a is free to expand or contract by 
the heat, as both ends are below the spiral. 

A circuit-closing lever, /, is introduced in 
the electric circuit, the points of contact being 
at i, and there is a platina or similar wire, k, 
connected from the lever J\ to t^e head-piece 
or other support /. 

The current from the source ol electric 
energy is connected to the binding-posts n 0, 
and when contact at i is broken, the current 
passes from 0 through lever f, wire k, support 
?, wire e, post r, platina coil a, post h, and 
wire d, or metallic connection, to binding- 
screw n. In this instance the wire k, being 
small, is acted upon by the electric current and 
heated, and by its expansion the lever f is 
allowed to close upon i and short-circuit the 

The contact-point 2 is movable, and it is ad¬ 
justed so that the shunt will not be closed until 
the temperature of the apparatus arrives at the 
desired height. 

By diverting the whole or a portion of the 
current in this manner it was expected that the 
temperature of the incandescent and luminous 
coil would be kept below the fusing point. 

Fig. 2 illustrates the device patented April 
22nd, 1879. 

The invention consists in causing the heat 
generated by the incandescent conductor to 
expand air in a containing-chamber as its tem¬ 
perature rises, the pressure thus created serv¬ 
ing to move outwardly a yielding material— 
such as a diaphragm—which, in its turn, serves 
to control the passage of the electric current 
through the incandescent body by means of 
contact-points or circuit-regulators, and thus 
automatically regulate the temperature of the 
incandescent conductor. 

The glass vessel or tube a contains a spiral 
or strip c, of iridium or equivalent metal, 
through which the current passes ; b is the top 
plate, to which the spiral e is connected. 
The glass tube is secured to the metallic 


standard Q. c is a diaphragm closing the bot¬ 
tom of the lower chamber. There is a parti¬ 
tion between the chamber containing the spiral 
c and the chamber of the diaphragm ; but air 
circulates freely between the chambers through 
the holes d d d d. 

When the spiral is heated by the passage 
of the current, the air in the chambers ex¬ 
pands and bulges the diaphragm outwardly. 
On the centre of the diaphragm is a platina 
point, /, immediately opposite another platina 
point, g, on a spring, h. This again is oppo¬ 
site another platina point, on the screw m. 
m is a disk of insulating material, on the top of 
which is a brass ring in electrical connection 



with the spring h. A rubbing contact-spring, i 
V, connects this spring to the insulated plate R 
and the binding-post 2 on the base. The! 
frame Q is connected to the other binding-post, I 
I. A wire, 20, connects the spiral of the light j 
with the plate R and binding-post 2. 

When no current passes in the circuit con- | 
taining this instrument, the air in the chamber j 
is of the same pressure as the atmosphere, and i 
the points f and g and n are not in contact. If, 
now, the current is allowed to circulate in the 
line, it passes, say, from the binding-post 2 
to R, thence through wire 20 to the top b, 
down through spiral c to base Q, to the other 
binding-post, i. 

When the spiral of C reaches within a few de¬ 
grees of its melting-point, the expansion of the 
air will have bulged out the diaphragm e, and | 
brought the points / and g together, thus short- j 
circuiting the current from the spiral, as it now 
must nearly all pass from binding-post 2 to R, ] 
thence through spring v to the ring y, through i 



spring h to,j, through /to diaphragm e, to Q, 
and back to binding-post i. When thus short- 
circuited the temperature of both the air and 
spiral fall by radiation, and when it reaches a 
certain point the diaphragm and point /leave 
g, and the current again passes through c and 
raises its temperature, and the same action 
takes place. This regulation is so rapid that 
the eye does not perceive any diminution in 


the strength of the light. The object of the 
contact between g and n is, that in case / and 
g should fail to make contact the short circuit 
would still take place, as n and / are both con¬ 
nected to Q. 

Mr. Edison describes in the specification of 
this patent different modifications of the device, 
but the general principle of each is the same. 
He claims the method specified of regulating 
the temperature of the incandescent light-giv¬ 
ing body, by the expansion of the air or gas in 
the closed vessel containing the light acting 
automatically in the electric circuit, substanti¬ 
ally as set forth. 

Some comments upon these inventions will 
be found in our editorial columns. 

The Mutual Relations of Capital and 

A I'Al'KR READ AT THE CHURCH CONGRESS IN 

CINCINNATI, OCTOliER 18, 1878, BY HON. 

ABRAM S. HEWITT. 

No. III. 


Wha'i are these demands, and how far are 
they just ? In order to answer this question 
we must penetrate a little deeper into the true 
nature of what is called the conflict between 
capital and labor, and we must define what 
we mean by capital. All wealth is not capi¬ 
tal. So far as this discussion is concerned, 
and so far as regards tne conflict of which we 
are speaking, capital may be defined to be 
that portion of the wealth of society which is 
employed in the work of production and dis- 
iribution. Outside of this portion of human 
wealth there is a vast fund which is otherwise 
employed—in ministering to the wants, the 
luxuries, the tastes, the charities of mankind. 
Now, when a strike takes place it is in fact a 
contest between the laborers, and not labor, 
on the one hand, and the employer, and not 
capital, upon the other hand. In fact the em¬ 
ployer is not always, nor indeed in the major¬ 
ity of cases is he the owner of the capital 
which he uses. Sometimes he owns none of 
it. It may be all borrowed ; and as a matter 
of fact, some of it, to the extent of the current 
wages due and unpaid, is always borrowed 
from the very men whom he employs. No 
conflict, therefore, between capital and labor 
ever really takes place, nor indeed is it possi¬ 
ble for it to occurr. Between the individual 
who labors and the fruits of his labor there can 
in the nature of things be no conflict. The 
very object of his labor is to acquire these 
fruits, which we call capital, and the posses¬ 
sion of this capital is necessary for increasing 
the productiveness of his labor. If this be 
true of any one man it is true of all the men 
who make up society. Therefore, whether 
the individual or society be considered, there 
is no antagonism and there can be no conflict 
between capital and labor. The utmost that 
can happen is that they each cease to earn 
any thing. Great suffering always results to 
the laborers, and very often ruin to the em¬ 
ployer ; and yet, so far as labor and capital 
are concerned, while they are paralyzed for 
the time being, they are not capable of render 
ing any thing to each other but benefit. Still 
there is a conflict going on—a conflict which 
the employer, as a rule, is powerless to miti¬ 
gate, an which may ruin him, although he be 
the owner of no capital. In other words the 
employer is often the victim of circumstances 
over which he has no control, and of an antag¬ 
onism which he rarely understands. 

What is it that labor really aims to accom¬ 
plish ? It is to transfer to itself a larger por¬ 
tion of the proceeds of the business. If it suc¬ 
ceeds, this portion must be taken either from the 
capital itself or from the profits of the business 
which have heretofore been appropriated to 
capital. It cannot be taken from the capital 
without efther impairing the ability of the em¬ 
ployer to pay wages or compelling him to sus¬ 
pend business altogether in which event labor 
fails utterly to attain its object. If, therefore, 
a concession is made by the employer which 
impairs the capital and he continues business, 
the impairment must be filled up from some 
outside source, and that source can only be 
that portion of human wealth which was not 
previously employed in the work of production 
and distribution. If, on the other hand, the 
demand of labor is met out of the profits, then 
the amount conceded is taken from that por¬ 
tion which would have been transferred from 
capital to this outside fund. In either case, 
therefore, the result is to withdraw a portion of 
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the outside fund not in use as capital and 
transfer it to labor. The conflict, then, is a 
struggle for the ownership, not of active capi¬ 
tal, but of that portion of the wealth of society 
which is used for other than productive pur¬ 
poses. In its essence, therefore, the conflict is 
between riches and poverty, and is an attempt 
to change the existing ownership of wealth. 

RICHES AND POVERTY. 

We are thus brought face to face with the 
great underlying question whether property is 
equitably distributed. What are the facts ? We 
find society practically divided into four 
classes. First, the very rich, who live without 
labor upon the proceeds of realized property, 
with superabundant means which they are free 
to employ either as capital in business or to 
minister to their own desires, whether com¬ 
mendable or censurable. Second, the great mid¬ 
dle class, who know neither poverty nor great ; 
riches, who are as a rule engaged in useful em¬ 
ployments, who have more or less of the com¬ 
forts and luxuries of life, and who are above 
the reach of want. Third, the industrious 
working classes, who possess little property, 
but who gain a decent livelihood for them¬ 
selves and their families by their daily labor. 
They my be said to be poor only in the sense 
that they are liable to be reduced to want by 
sickness or by the chances and changes of 
business depriving them of the opportunity to 
work. Fourth, the paupers, who neither work 
nor care to work. If the first and fourth 
classes should cease to exist, humanity would 
not have cause to shed many tears. The prob¬ 
lem, then, which society finds itself forced to 
solve, is engaged in solving, is the mode of 
getting rid of these two extreme classes with¬ 
out revolution and without injustice. The rela¬ 
tions of the second and third classes would be 
readily adjusted, because the transition from 
one to the other is not only very easy, but very j 
constant. The ties between them are often the ; 
ties of family. Their interests are identical, 
and their relations to each other are such as ' 
can be and are substantially regulated by the | 
principles of justice. As between them it is ' 
scarcely necessary to discuss the limitations of 
wealth. But when we come to consider the ! 
position of the very rich we are met by the 
self-evident fact that they possess and control 
an amount of property wich is far beyond the 
capacity of any class of human beings of their 
limited number to contribute by their own 
efforts to the sum total of human wealth. In 
fact the present possessors have rarely accumu¬ 
lated the fortunes which they control. The pos¬ 
session of superfluous riches will not stand the 
test of human justice ; and in affirming this 
I only repeat the conclusions to which the 
greatest thinkers and the best men who have 
ever lived have invariably been driven. But 
even if it were not reinforced by such author¬ 
ity, it is in accordance with the whole spirit 
and temper of the teachings of Christ himself. 
He nowhere condemns the ownership of prop¬ 
erty. On the contrary, when he tells us that 
the poor we shall have always with us, he ex¬ 
pressly recognizes that there will be inequali¬ 
ties in the ownership of property. He states 
it as a fact. But he nowhere says that we 
shall always have the rich with us, and the 
spiritual danger of great riches is repeatedly 
enforced. I use the word “ rich” as the Sav¬ 
iour used it^in the sense of the possession of 
superfluous wealth. I do not pretend to say 
what is superfluous. It is not necessary for 
this discussion, nor do I think it will ever come 
within the province of legislation to decide 
that question. 1 think it will be settled by the 
action of causes now in operation, by which a 
larger portion of the accumulated wealth of 
society will be transferred from the class of the 
very rich to the class of the industrious poor, 
and that the struggle which we call the conflict 
of capital and labor will slowly and surely 
effect this transfer by the gradual growth of a 
better understanding between employers and 
employed, out of which will gradually come a 
different ownership of capital from that which 
now obtains. 

CHANGE OF OWNERSHIP. 

How can this change of ownership be effect¬ 
ed ? Already the employers and the employ¬ 
ed meet upon the equal ground of open discus¬ 
sion. Already the endeavor to persuade each 
other to conciliate opposing interests. Failing 
in this, they arbitrate, and, in order that the 
arbitration may be just, the employers at 
length produce their books of account and sub¬ 
mit their ability to pay to the decision of a fair 
tribunal. On the other hand, the working -1 
men are free to proclaim their grievances and 


to assert their rights. They submit them to 
the arbitrament of reason ; they accept the [ 
award of the tribunal, and it is to their ever- j 
lasting honor that in no single instance have 
they ever refused to abide by the award. Hav¬ 
ing got upon the common ground of free and 
open discussion, it is not a difficult step to 
reach the ground of joint ownership. As busi¬ 
ness is now organized the workmen do not 
participate directly in the profits, but they have 
a first lien upon the profits ; in other words, 
they must be paid before any surplus remains : 
for capital. If they desire to participate in profits i 
directly this prior lien must be given up, and is 
abandonment will demand far greater intelli- | 
gence on the part of the workingmen than j 
they have yet diplayed. But they are rapidly 
advancing in all the qualities which go to form 
the basis of intelligent action. Better ele-' 
mentary education and larger privileges in the | 
exercise of the elective franchise, and the ac- ] 
quisition of political knowledge and sound eco- , 
nomic principles through the agency of night j 
colleges, mechanics’ institutes and working¬ 
men’s clubs, will soon prepare the way which j 
will lead them to make the temporary sacrifice 
required to effect the great change in their i 
social status which must inevitably attend the ! 
ownership of capital. ; 

I shall be told (and I fully appreciate the 
force of the objection) that there are great 
difficulties in the way of associating employees 
in the ownership of the business iij which they 
labor. So long as human industry is mainly 
controlled by individuals or firms composed of 
individuals, and so long as the laws impose 
individual liability upon all the partners for 
the acts of any partner, it will be impossible to 
associate a miscellaneous mass of workmen in 
the ownership of the busine.ss. But in Eng¬ 
land the old legislation has been entirely re¬ 
formed, with the view to admit of such joint 
ownership upon almost any terms that may be 
agreed upon. In this country we need addi¬ 
tional legislation, but in both countries there 
is one fact which points the way to an easy so¬ 
lution of the whole question, and that fact is the 
enormous growth of corporations for the con¬ 
duct of industrial enterprises. 



English Emery Band Polishing Machine. 


This machine, which is designed to perform 
all sorts of emery polishing for which an emery 
wheel is not suitable, on account of irregular!- j 
ties in the work which render parts inaccessible | 


to a wheel, has been recently placed in the 
[ English market by Slack’s Emery Wheel and 
j Machine Co., of Manchester, England. It 
consists chiefly of a standard provided with 
bearings, carrying a driven pulley, over which 
runs an emery band, which is also carried by 
five loose rollers, the upper one of which is 
supported in a movable bearing acted upon by 
spiral springs to keep the belt tight. The 
bands used are endless, and usually of leather 
covered with emery of a number suitable to the 
: work to be done. Some bands are of tape 
j specially prepared for the purpose. The bands 
maybe prepared by cementing the emery to 
j the bands, tapes, or cords with glue in the or- 
j dinary manner. The machine seems very 
well designed for the purpose.. 

' Rats and W.vter-Casks at Sea.—M r. E. 

I J. A’Court Smith, of the ship Cornwall, East 
I Indiaman, Captain Cow, writes to Nature the 
, following account of the desperate efforts of rats 
j to assuage their thirst on board that vessel : “ In 
1840, in a voyage from Sydney, via Madras, 
i to London, about three weeks after leaving the 
latter, it was found that a number of water- 
j butts, on their heads in the between-decks, 

! were leaking. On examining them we as- 
' certained that as many as ten or twelve butts 
j had been perforated by rats ; three or four were 
entirely empty from the leakage so caused, 
while the remainder contained ullages from 
about a half to a few gallons. In every case 
the stave had been eaten through just above 
the chime hoop, and those which had been ap¬ 
parently most recently operated on had only 
been perforated so as to cause a slight weep¬ 
ing, while the empty ones showed an opening 
as large as an ordinary vent-peg hole. The 
rest of the voyage a tub placed in the square of 
the main hatchway was kept constantly sup¬ 
plied with water, besides one or more square 
tins of water on the main deck. 

“In the above voyage we stayed a week at 
Madras, and in loosing the foretop-gallant-sail 
on leaving, a rat and five or six young ones 
fell to the deck ; and the sail was found to be 
so much eaten and full of holes, made to form 
and line the nest, that the sail had to be un¬ 
bent and replaced.” 

An Alleged Cure for Hydrophobia —A 
correspondent, writing from Paris, states that a 
well-attested cure for hydrophobia is just now 
occupying some attention in the medical world. 
The discovery is due to the experiment of two 
Russian physicians, Drs. Schmidt and Lede- 
ben. A little girl aged 12 was bitten on the 
hand by a mad dog. The wound, after being 
cauterized, healed in a few days, but a fortnight 
after the accident symptoms of hydrophobia 
set in. The physicians thereupon made the 
little patient inhale three cubic feet of oxygen ! 
By this means, in the course of an hour and a 
half, all the symptoms disappeared, and the ■ 
child remained calm. On the next day but one 
the malady returned in all its distressing char¬ 
acteristics, difficulty in breathing and swallow¬ 
ing, and tonic convulsions. A fresh inhala¬ 
tion of oxygen was tried, and at the end of 45 
mnutes the attack subsided, never to return. 

Another Innovation in Belting.— The 
St. Louis Miller says a firm in that city manu¬ 
factures a belting tanned on the surface only ; 
the interior, which is the fibre and strength of 
the hide, is not tanned, but raw-hide fulled and 
softened. It is said the belting will transmit 
twenty per cent more power, and will last 
longer, than any other now made, and that it 
works equally well for the largest driving belts 
or for the fastest running machinery and small¬ 
est pulleys. 

Edison’s New Loud-Speaking Telephone 
was recently exhibited at a meeting of the 
Royal Society, London, the wires being carried 
from the Royal Institution to Burlington House. 
Professor Tyndall was at one end, and Pro¬ 
fessor Huxley at the other. Much amusement 
was afforded to a distinguished company. The 
telephone made itself heard over the whole of 
a large room. 

The Pintsch Patent Light Buoy. * 

We give in our illustration the sketch of this 
buoy, which has been designed by the Trinity 
House Engineer (Herbert’s system). A shows 
the lantern ; B, the regulator ; C, the valve to 
let the gas into the buoy ; D, the reservoir ; E, 
the supply pipe, leading from the reservoir to 
the regulator. The compressed gas used is dis- 


* Neiv York Maritime Reghier. 
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J. B. & J. M. CORNELL, 

Office, 139 to 14:3 Centre Street, New York, 

MANUFACTURERS OF 

lEOI BTJILBIir&S, 

Iron Fronts for Stores, witli Revolving Sliutters; 

Iron Roofs, Fire-Proof Ceilings, 

Floors and Partitions, 

WROUGHT and OAST IRON BEAMS and GIRDERS, 


IRON DOORS, VAULT DOORS, 



THE WO K REQUIRED. 
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GEO.PEttWELL§-(0 


NEWSPAPER ADURTISING BUREAU. 



\ Tests of 


Pamphlets, Catalogoes, 





THE BISHOP 

Ciitta ferclia forks, 


United States of 


PURE KDTTAPERm GOODS 

422,424,811426 East 2Stl StMt, 

NEW YORK. 


m 


m 


S. BISHOP, Proprietor. 


J. LLOYD HATGH, GUTTA percha l 


GUTTA PERCHA Office Wire, Fuse, 



CHROME STEEL 

JOHN W. QUINCY, Manager. 




SteM 


Wakefield and Peifectlon Earth Closets 



3urg°rr^larm,^aVBdl,^and 
hlg wTrL.^ o e C d , 

Every Variety of &ntta Percha G 


Flat Banding ; Flax Bosses ; G. p! 


L, G, TILLOTSOa I C0„ 8 Oej St„ New york, 
ILLINM HENTON, 503 Chestnut St„ Philadelphia, Pa, 


W. W. MARKS. Supt., 

422 E. 25 th St., Y. Y. 




























